Measurement of single spin asymmetries
of PHENIX BBC with tagged very
forward neutron in transeversely polarized
pp collision at sgrt(s) = 200 GeV

for the PHENIX collaboration
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Motivation
Transverse single spin asymmetry (A,):
- PP
AN
- FNAL E704 (&, sgrt(s) = 20 GeV)
- STAR FPC (=%, 200 GeV)

L ocal Pol sgrt(s) = 200 GeV
> Ay 10



process

e Diffractive-like

: P

P
B ENF(A*) D> nX

AN(X) <0, Ay(Y) >0

 kick-out/recoil

A(X) >0, Ay(Y)?? [ET04: A *) > 0]
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PHENIX BBC

Quartz Cherenkov
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ZDC (Zero Degree Calorimeter)
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PHENIX preliminary

ZDC n/y BBC  LRJTH Ap(10—2) Ag(107%)
aonth % aonth IR s = LRR(0.79 £ 10.92) =44 = 065 =467 Z0.67)
TB —0.15 £ 0.87(0.31 = 0.90) 1.25 £ 0.63(1.36 £ 0.65)
north LR —0.06 = 0.97 —=0.57 = 1.02) 244 L0 TA2.88 £0.74)
TR =041 = 0.9% —0.63 = 1.02) 04 0720118 £0.73)
=~ asonth LR 0.73 = 0630096 = 0.66 ) =L =047 =171 = 0.4%8)
TH 0.29 = 0,6310.08 = 0.67) 0.37 = 0.A6{0.46 = 0.47)
north LR 0.22 £ 069 =004 £ 0.72) =011 £ 050 =0.12 £ 0.51)
TH 0,22 £ 00690029 £ 0.72) —0.63 £ 0.50( =055 £ 0.51)
rnorth n  south LR |86 = 00800 174 £ 0,84 —0.658 = 058 =0.75 £ 0.60)
TH =008 Z 0.7500.18 = 0.82) 0.0 £ 0530 100 = 0.59)
north LR =406 = 075 =477 = 0.98) =017 £ 0.5300.01 £ 0.54)
TB 0.01 £ 0.73(=0.51 = 0.75) 0.60 = 0.53(0.86 = 0.54 )
= asonth LR 0.0 = OL7TR0.T73 = 0.82) =056 = 057 =046 = 10.59 )
TH =128 £ 078 =150 £ 0,52 =059 £ 0.57( =051 £ 0.59)
north LR — 1A% = 0.76( =215 = 0.79) 040 = 054061 = 0.56)
TH —0.10 £ 075 =021 =0.77) =087 £ 054 —=0.76 £ 0.56)

Table 3: Result of analyzing powers. Parenthsad values wene obtained exeluding fills 2246, 2257,
A correction for finite angle acceptance (0L7T88) was

and 2258, 4 i'?“-[

was taken to be 00132,

imecluded. Underlines show that the values are significantly non-zero by more than 3.

background



non-zero values

BBC
- (-4.86+0.54+0.42)x10™*
-2 9 |
Y, BBC

"(-1.72£040+012)x10 ? (background
contamination

BBC
- (2.46+0.59+0.21) x10°°
ZDC
cf. BBC A = (1.3t 1.8)x 103

(ZDC background event
)



e Diffractive-like process

\N*(A*) > n+X
An(X) <0, Ay(Y) > 0> OK

spin flip amplitude (m,p, ...

* kick-out/recoll picture

A\ (X) >0, Ay(Y)?? = doesn't match



tag BBC

A, =(-4.86+£0.54+0.42)x107° <0

A, =(2.46+0.59+0.21)x1072 > 0

diffractive like
kickout/recoll

exclusive



Supporting slides
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e Cherenkov counter g S o
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STAR BBC
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Asymmetry Measured by RHIC polarimeter




crossing by crossing LR asymmetry (fill 2304, north)
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Coupling of Ag and A,

* M has off-diagonal elements (luminosity asymmetry)
- Ag and A, couples
o Effects of off-diagonal elements (at leading order):
AD ~ —(Ag<Pz> + A, <P,>)/<1>
AAg ~ —(D<Pg> + A <PgP,>)/<Pg*>
AAy ~ —(D<P,> + Ag<PgP,>)/<P,*>
- second order
- sgrt formula does not cancel terms such as Ag<PgP,>
« MC ssmulations tell the fitting method gives correct
answers, while the sgrt formula does not.



Left—Right (Top—Bottom) asymmetry

Detector asymmetry
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Left—Right asymmetry

Check of e5(yellow)=¢, (blue)

Physics asymmetries (x>0)
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Top-bottom asymmetry for exclusive counting

Physics asymmetry for yellow beam
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Systematic errors

e polarization measurement error:
- unknown yet, but does not change A/dA.
- ¢ Isfree from this. So, we show both A and «.
 bunch-by-bunch polarization fluctuation:
- effect isnegligibly small for A ~ 0.
» Other systematic errors:
- no evidence seen (y%/dof ~ 1)
- probably negligible compared to statistical error.
- Wedon't assign any systematic error other than
coming from polarization measurement.



Comparison with sgrt formula

 |nthe present case, bunch fitting method gave the
same result as sgrt formula down to O(10°)

o Systematic deviation of sgrt formula
- AAg ~ A <PgP,>/<Pg>
-A, ~ 103
- <PgPy>/<Pg?> ~ 102
- AAg ~ 10> small enough
o Systematic deviation of linear approximation.
- AAg/Ag: D(AgP;+AP,) ~ 104
l.e, AAg ~103x 104 =107
-> negligible



« E/04

-t T Ay
- BBC
- X¢ 2 Ay~
<=>BBC X
X dominate
9
. STARBBC (3.4<n<5.0)
¢ ~0.001 (A, ~ 0.005)
preliminary SPIN2002

> N(*) > N(r)






